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Clockwise, from upper left: Bur-reed, eared grebe, damselfly 
nymph and adult, white-tailed fawn, Canada goose goslings, 
bladderwort, white pelicans, leopard frog, raccoon, and marsh 
hedge-nettle. 
Cover photo: This wetland provides aesthetic, recreational, and 
economic benefits to the landowner. 
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What is a wetland? 
A wetland with cattails, bul- rushes, and red-winged and yellow-headed black- 
birds in residence is common but is 
only one type of wetland. Other 
fypes are wet meadows, temporary 
shallow wetlands in cropped fields, 
spring seeps, deep marshes, shrub 
wetlands, forested wetlands, stock 
ponds, riparian wetlands next to 
streams, and saline (alkali) ponds. 
Water creates wetlands. Wetland 
hydrology describes the distribution 
and circulation of water, both on 
the surface and in the soil. The 
presence of water makes particular 
types of soils, called hydric soils, 
and the specially adapted plants, 
called hydrophytes, that are used to 
identify a wetland. 
Water in wetlands comes mainly 
from runoff from rain and melting 
snow. But runoff changes with the 
amount of rain and snow, so wet- 
lands are sometimes dry and some- 
times wet. 
The soils that characterize most 
wetlands tend to hold and retain 
water during at least part of the 
growing season during normal or 
wet years. These hydric soils are 
mapped in each county by the U.S. 
Soil Conservation Service (SCS). 
Some hydric soil areas (called inclu- 
sions) are so small that they may 
not appear on the maps. Soil analy- 
sis reveals them, however; and the 
SCS has experts that can conduct 
this analysis for you. 
The lack of oxygen (an anaerobic 
condition) in saturated soil creates 
the speaal chemistry of hydric soils. 
But soil saturation may not be obvi- 
ous, and the amount of time water 
has been present is rarely docu- 
mented accurately. Therefore, to 
say water must be present for a cer- 
tain number of days to have a wet- 
land is not usually a reliable test. 
Also, some wetlands, such as man- 
Sampling wetland vegetation 
made wetlands, spring seeps, gravel 
beds, sandbars, and other areas with 
well oxygenated water, are excep 
tions and do not have hydric soils. 
All seasonal, semi-permanent, and 
permanently flooded and vegetated 
wetlands have plants with a special 
capability to tolerate saturated soils 
and/or standing water for extended 
periods. They are called 
hydrophytes, and there are hundreds 
of kinds. Examples are slough 
sedges, whitetop, smartweed, msh- 
es, marsh marigolds, bun-eed, and 
willows. Many have special plant 
Semi-permanent wetland in upper midwest 
adaptations to enable them to live in 
these conditions which would be too 
stressful for upland plants (for 
example, hollow stems for air pas- 
sage to the roots). 
While only about 5% of U.S. land 
area is in wetlands, about 31% of all 
known plants in the U.S. are wetland 
plants, indicating the complexity and 
productivity of these areas. A com- 
plete list of wetland plants is avail- 
able for the North and Central Plains 
(see Information Sources section). 
The easiest way of identifying wet- 
lands is to find hydric soils and 
hydrophytes. Sometimes, however, 
you may not find the right plants. 
Wetlands may be dry for so long that 
many plants such as thistles, blue- 
grasses, and wheatgrass invade the 
basins, which could lead you to 
think they are not wetlands. In such 
cases, you would need to look for 
the presence of hydric soils. These 
areas are still wetlands. When aver- 
age or wet years return, the basins 
will fill again and dormant seeds of 
wetland plants will sprout. Seeds of 
many of these plants can remain 
viable for decades. 
To manage a wetland or to qualify 
for certain state and federal pro- 
grams, you may need to know the 
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wetland's exact boundaries. You 
probably will need technical help 
from a qualified consultant or from 
an agency such as the Corps of 
Engineers, SCS, or USFWS. The 
reason is that wetland edges usually 
are a gradual transition between 
wetland and upland. 
Delineation of regulated wetlands 
usually requires evidence of all three 
attriiutes of a wetland: hydrophytes, 
hydric soils, and hydrology, unless 
the site meets the federal manual 
requirements for a disturbed or 
problem area. 
A method used by the USFWS for 
mapping wetlands under its Nation- 
al Wetland Inventory (NWI) is in a 
publication tided Classification of 
wetlands and deepwater habitats of 
the United States. The book out- 
lines an ecologically based 
approach called the "Cowardin sys- 
tem," which only requires one or 
more of the wetland attributes. 
Wetlands within lines drawn on 
NWI maps, then, are not necessarily 
jurisdictional. However, these 
maps in conjunction with SCS soils 
maps serve as a good starting point 
for determining if you have a wet- 
land on your property. 
Several uses of wetlands (normal 
fanning practices such as cultivation, 
haying, and grazing) are exempt 
from the wetland fill permits 
required by Section 404 of the Clean 
Water Act. However, mechanized 
landclearing, ditching, channeliza- 
tion, and other excavation activities 
when performed in "waters of the 
U.S." (e.g., wetlands) are now regu- 
lated under Section 404. Artificial 
wetlands and those drained (con- 
verted) prior to December 23,1985, 
are exempt from the Swampbuster 
provision of the Farm Act, as amend- 
ed. Prior converted wetlands also 
are no longer regulated under the 
Section 404 program. Your best 
sources of information on types of 
wetlands and activities that are 
exempt or may be subject to mini- 
mal paperwork are your local Corps 
or SCS offices (see Information 
Sources section). 
Wetland values 
e already know the high 
value of wetlands for 
herons and cranes, w 
ducks and geese, sandpipers and 
avocets, gulls and pelicans; and we 
know that muskrat and beaver, 
frogs, northern pike, and other fish 
also need wetlands. 
We know that wetlands provide 
cover for pheasants, deer, and rab- 
bits and many other small mammals; 
fawning habitat for deer; and hunt- 
ing territory for red fox. An estimat- 
ed 90% of Colorado's 800 Â species 
of fish and wildlife depend on wet- 
lands in riverside areas. Along the 
South Platte River, for example, 147 
of 151 species found there make at 
least seasonal use of wetlands. A 
study in North Dakota reported that 
more than half of the diet of the 
great homed owl, Swainson's hawk, 
red-tailed hawk, and short eared owl 
was made up of wetland species. 
Prairie wetlands contain nesting 
habitat for migratory birds such as 
the yellow-headed blackbird, the 
red-winged blackbird, and the 
marsh wren. Cottonwood and wil- 
low communities along streams pro- 
vide habitat for most of our migrato- 
ry nongame birds such as Swain- 
son's thrush, northern waterthrush, 
belted kingfisher, and yellow war- 
bler. Such birds are of increasing 
international concern because of 
their declining populations. 
Attitudes toward wetlands have 
changed over the years. At one 
time, some universities recommend- 
ed draining wetlands, and some 
government agencies even paid 
landowners to drain them. Wet- 
lands were also lost to city growth 
and highway construction. 
New facts about our land and water 
resources have changed our under- 
standing of the value of natural 
resources. In the north-central 
states, we once burned wheat stub- 
ble, until we learned the importance 
of residue for controlling wind and 
water erosion. We once straightened 
streams, until we saw washed-out 
roads, plugged culverts, channel cut- 
ting, and increased flooding on 
downstream neighbors' land. 
We once drained wetlands, until we 
began to suspect that the changes 
we were making in the land might 
not be in our best interest. Unex- 
pected things began to happen. 
Waterfowl populations declined. 
Flood damage increased, despite 
expensive flood control projects. 
Springs disappeared. More speaes 
became endangered. Demand rose 
for dredges to remove sediment 
from lakes and rivers. 
The story of a fanner and his son 
and the federal government Wet- 
lands Reserve program illustrates 
our change in attitude. 
Lee was determined to grow corn 
and soybeans on a 154-acre marshy 
area. Over decades he laid drainage 
tile and he cleared timber and brush. 
But his son Mike wanted to see 
wildlife and hunt in the bottomland 
again. Lee quit fighting the wetland, 
enlisted the help of professionals, 
and father and son restored the 
marsh. Mike got back his deer and 
wild turkeys, ducks and blue herons; 
and now the wetland traps farm 
chemicals and fertilizers and does its 
part to improve water quality in the 
watershed. Lee and Mike received 
$800/acre for a perpetual easement, 
a legal document that states the wet- 
land will never be drained. 
Mike and Lee have joined the grow- 
ing numbers of farmers, private 
groups, and agencies who now know 
that there is a need for wetlands, that 
the health of the land declines if the 
health of its water is destroyed. They 
are making the critical connection 
between the presence of wetlands 
and a healthy environment. 
We also know wetlands are impor- 
tant economically to society at large. 
However, the temptation is to trans- 
late values into dollars and put a 
price tag on wetlands. Such pricing 
is imprecise. There are two main 
problems. 
1) Wetland values are found in func- 
tions that are defined by man but are 
hard to see, study, and understand. 
Such functions are controlling floods, 
pollution, and erosion, offering 
scenery and open space, and filtering 
and recharging groundwater. 
2) Two wetlands may function with 
different efficiencies. For example, 
Outdoor classroom in Montana 
one wetland might supply valuable 
bait minnows while another is too 
shallow to support fish life, but 
does produce grass for hay. 
While we may not have readily 
available or detailed data on all 
aspects of the economic function of 
wetlands, we do have enough infor- 
mation to demonstrate their high 
value. One area in which we can 
dearly demonstrate the economic 
function of wetlands is in the pro- 
duction of goods and services. 
Wetland products: 
opportunities for prof it 
w etlands are the most productive ecosystems in the world in terms of 
the amount of plant and animal tis- 
sue and energy produced. They are 
even more productive than intensive- 
ly farmed cropland. 
Wetland products provide income 
when farmers and ranchers diversify 
their operations. Managing existing 
wetlands, or converting marginal 
cropland to wetlands, can boost farm 
profitability. You will have to ana- 
lyze the potential profit of the wet- 
land crop in your particular situation. 
Wood. Trees like cottonwood, wil- 
low, ash, birch, and maple are adapt- 
ed to saturated soil. For example, 
cottonwoods, a bottomland species, 
make up 60% of the 850,000 board 
feet of saw timber volume in Nebras- 
ka. Private land supports 71% of 
Nebraska's forests that are harvested 
for lumber products. Dale Green 
(Successful Farming, February 1987) 
estimated he makes about 
$7.50/hour selling firewood. 
Forage. Fanners and ranchers hay 
or graze about half of the wetland 
acreage in the Dakotas and Mon- 
tana. Wetland hay is worth $30- 
$60/ton, with yields of 2 to 5 
tons/acre depending on wetland 
type and climate. Seasonal wet- 
lands are the best forage producers 
but may be too wet to mow when 
crude protein and digestible dry 
matter are optimum (before head- 
ing). Wetland grasses and sedges 
may be mowed, cured, and baled in 
the same manner as upland forages. 
The coarser plants like cattail may 
have to be chopped and mixed with 
molasses or perhaps made into 
silage. 
Bait fish. Harvesting minnows, 
salamanders, and leeches is big 
business. Dozens of wholesale bait 
harvesters and hundreds of retail 
outlets make up the bait fish indus- 
try. A wetland can be worth up to 
several hundred dollars per acre in 
bait fish. On average, each licensed 
angler in the north-central states 
spends $15 on bait annually. 
Furs. Muskrat, raccoon, and mink Wetland hay harvest 
pelts are traded commercially, but 
pelt prices fluctuate widely in the 
short run. Over 15 years, the total 
value of muskrat pelts harvested in lands the nOrth-central states SUP- 
North Dakota averaged about port a $350 million hunting industry. 
$3 19,00O/year. In 1991,1.2 million duck hunters 
spent 7 million days on their sport. 
Water. Livestock watering gives 
value to a wetland. One way to Tourism. "Enjoy prairie quiet by a 
estimate this value is by costing out lake" one randier's bed 
the construction of a new dugout or and breakfast advertisement. 'we 
stock dam in an intermittent manage 1,200 acres for the best 
drainageway with little or no exist- and pheasant hunting 
ing wetland. The standard SCS around" says a fanner's advertise- 
dugout costs about $3,000 (1992) ment ^ commercial hunting- 
with expenses shared by SCS and Landowners in increasing numbers 
the landowner. The USFWS is are harvesting tourist dollars as well 
designing stock ponds with cost- as crops. The 1991 USFWS national 
share arrangements for landowners smeY fishmg~ hunting, and 
who want both livestock and wildlife-associated recreation noted 
wildlife benefits. that wetlands were visited by 11.7 
million out-of-state tourists who 
Leasing. Leasing out a wetland for were watchers and photog- 
hunting is another way to supple- raphers. An estimated 80,000 crane 
ment income. Data show that wet- watchers spend about $15 million 
along the Platte River in Nebraska 
each year. 
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. 4 '  Seeds, plants, and roots. Aquat- 
ic gardening is catching on. Some 
1990 catalog prices for wetland plant 
seeds are: lotus, $3.75/25 seeds; 
sago pondweed, $19-$25/100 
Wetland livestock watering 
tubere; arrowhead, $22-$25/100 
tubers; smartweed, $22/100 roots; 
water cress, $7/ounce of seed. 
Corn, soybeans, wheat, and 
sunflowers. Many temporary 
wetlands are in cultivated fields and 
are legally tilled and planted after 
drying. These temporarily flooded 
basins produce grain crops in about 
half of all years. They are sometimes 
called "go backs" because after the 
Ag waste treatment by created wetland in South Dakota 
pool areas dry up, the landowner 
goes back in to plant. These tempo- 
rary wetlands can have rich soils 
and be superior producers in aver- 
age to dry years. 
Twelve ways wetlands 
serve communities 
and landowners 
w etland plants take up nitrogen, phosphorus, and many other pollu- 
tants. The low-oxygen, hydric soils 
chemically bind the leftovers and 
then change the nitrogen to a hann- 
less gas that enters the atmosphere. 
The phosphorus and other chemi- 
cals are stored in the mud. Certain 
hydrophytes like rushes (medium- 
height, perennial, grass-like plants) 
are being used as cover in salinity 
management programs. The plants 
help desalinize cropland in rota- 
tional cropping schemes. 
Natural wetlands help cleanse our 
environment: 
Nonpoint pollution control. 
'Nutrient trapping" is the term used 
when silt containing nitrogen and 
phosphorus is removed from field 
runoff by wetlands or streamside fil- 
ter strips before they enter a lake 
and cause algae blooms. Paying for 
dredging projects at $5,000 per acre- 
foot of sediment removed is one way 
to measure this wetland value. 
Man-made wetlands are also being 
used to dean up our water resources: 
Sewage treatment. The city of 
Minot, N.D., added a 160-aae wet- 
land to its sewage lagoon. Organic 
waste entering the wetland is 
chewed up, even in winter, by bil- 
lions of bacteria living on the sur- 
face of the plants and in the mud. 
Taxpayers love these wastewater 
treatment systems because they are 
less costly to build and operate than 
conventional systems. 
Municipal waste treatment. 
Other municipal wastes like urban 
storm water runoff, landfii 
leachate, and runoff from shopping 
mall lots are also being treated by 
wetlands. For example, wetlands 
around the landfill in Brookings, 
S.D., have stopped leachates from 
entering the groundwater. 
Highway rest-stop waste 
cleanup. Lagoons and wetlands 
are often built to treat wastes from 
highway rest stops. 
Feedlot runoff treatment. 
Wetlands also are built for treating 
runoff from feedlots. These vary in 
size from 1/4 acre to several acres 
and enable operators to avoid pol- 
luting nearby waters with nutrients, 
organic waste, and sediment. 
Industrial waste treatment. 
Wetlands are being used to treat min- 
ing wastes, ash pond seepage, pulp 
mill wastes, sugar beet processing 
wastes, thermal discharges, and other 
industrial wastes. A wetland in Man- 
dan, N.D., treated refinexy waste so 
well that the discharge exceeded per- 
mit limits only three times in 5 years. 
Wetlands keep water on the land 
and may act like "windowsn to our 
groundwater. Through them, the 
groundwater is recharged or dis- 
charged. Wetlands are helping us 
manage water in the following ways: 
Irrigation runoff control. Dig- 
ging recharge pits to collect irriga- 
tion runoff and replenish local 
Flooded James River. South Dakota, after 
60% of wetlands in watershed had been 
drained 
groundwater is now a common 
practice in Colorado, where the 
water table was dropping because 
of irrigation pumping. However, it 
is important to construct such pits 
properly so.they will not drain wet- 
lands or cany too much agricultural 
chemicals into groundwater. 
Groundwater recharge. Most 
temporary and seasonal wetlands are 
usually rechargers that help replen- 
ish aquifers, which in turn may keep 
nearby dugouts or ponds fall. This 
relation between "useless" wet spots 
and "useful" water bodies is new 
knowledge about wetlands that has 
changed our conservation thinking. 
Flood control. A watershed with 
15% of its area in wetlands will 
have flood peaks 65% lower than 
one without wetlands. The storage 
and gradual release of water can 
prevent washed out roads, flooded 
cropland, and damage in towns and 
cities downstream. Red River 
(North Dakota) floods increased in 
number and severity as the percent- 
age of drained wetlands increased 
(now about 90%). 
Highway runoff. Highway 
departments have used grass 
swales, wet meadows, retention 
basins, and constructed wetlands to 
reduce water velocity for erosion 
control. The wetlands also remove 
salt, silt, chemicals (oil), and dis- 
solved metals from highway runoff. 
Many private groups and public 
agencies are preserving wetlands 
because of their "heritage values," 
and many landowners are preserv- 
ing them because of their "property 
values": 
Heritage values. This term has 
been used to describe the value of 
wetlands for education, aesthetic 
experiences, and as simply one of 
nature's gifts over which man has 
stewardship. Historical values 
count, too; our ancestors knew the 
high value of wetlands for harvest- 
ing plants and animals for food, 
shelter, and medicines. Wetland 
conservation could help save a third 
to half of the plants and animals on 
the federal Endangered and Threat- 
ened Wildlife and Plants list. 
Property values. "Waterside 
property!" "Wetlands abound!" "A 
view with a room!" and other similar 
statements are often found in pricey 
real estate advertisements. Wetlands 
increase property values because 
people want to see wildlife in open 
spaces. Open spaces in urban areas 
that contain wetlands can increase 
the quality of life for all inhabitants. 
Wetlands and uplands: 
managing the 
whole system 
A private landowner can do a great job of wetland management when in part- 
nership with professionals, and there 
are more professionals to help than 
ever before. These wetland special- 
ists have tools for restoring and 
enhancing wetlands. And, most 
important, they can help find a mix 
of federal, state, and private money 
to share in paying the bills. For help 
in managing or reclaiming a wetland 
or upland, contact the wetland spe- 
aalists in your area (see Information 
Sources section). You should rely on 
these experts for best methods and 
timing for management; otherwise, 
wetland values can be damaged 
instead of helped. 
Good wetland management also 
includes good upland management 
because wetlands are part of a "sys- 
tem" that includes the uplands. 
Burning to reduce dead vegetation and promote new growth, and to open nesting areas for 
waterfowl 
Most birds, for example, don't nest 
on water; they need good upland 
nesting cover. Some ducks may nest 
in grass as much as 3 miles from a 
wetland. And like the duck brood, a 
raindrop falling in the watershed 
must travel to the wetland. 
Before doing any physical alteration 
of a wetland like dirt moving, be 
sure to contact the Corps and local 
SCS office to ask about compliance 
with the Clean Water Act and the 
Farm Act. You should also contact 
your State Water Commissioner's 
office if you plan to dam a flowage. 
The Corps has general permits that 
can greatly reduce the paperwork 
involved with permitting beneficial 
wetland projects. 
Cropland treatments. Ag prac- 
tices called "best management prac- 
tices" help producers and wetland 
wildlife and can be done without 
consulting a biologist. 
Burning. Burning in wetlands 
helps dean out old material and 
release nutrients bound in dead veg- 
etation. Burning opens areas for 
waterfowl and promotes hydro- 
phytes. Early-spring burning is best, 
but timing is critical and fire regula- 
tions or variances may apply, espe- 
dally on easement wetlands. 
Drawdown. In some cases, dams, 
levees, or other structures can be 
used to control water level and man- 
age hydrophytes (cattails, for exam- 
ple) and wildlife uses (carp, turtles, 
mink, and muskrats, for example). 
Hunting in a Nebraska wetland 
Fill UP. Spring runoff can be cap- 
tured to recharge groundwater and 
"restart" local springs. A one-way 
pipe in a dike can allow spring flood 
waters to fill a riverside wetland. An 
earthen dam will capture runoff in a 
valley. Plugging a ditch or drainage 
tile line will refill a basin. 
Dredging. Dredging of silted-in 
wetlands removes sediment and 
creates areas of different water 
depths, allowing a diversity of plant 
and animal communities to devel- 
op. The treatment may also 
increase water storage. This prac- 
tice is not recommended for healthy 
wetlands that are contributing to 
wildlife management objectives. 
Grazing. Wetlands can be grazed 
by livestock. If grazed early in the 
growing season, grasses and sedges 
in temporary and seasonal wetlands 
can make nutritious forage. Howev- 
er, plants differ in response to graz- 
ing. For example, whitetop declines 
with excessive grazing but does well 
when mowed. Know what plants 
are in your wetland and how they 
react to different manipulations 
before instituting grazing. Some 
wetland plants, like water hemlock, 
may be toxic to livestock. 
Herbicides. Herbicides such as 
Rodeo have been used to create 
openings in cattail-choked wetlands 
to reduce blackbird roosting habitat 
and provide open water for ducks. 
An applicator license is required. 
Haying. Harvesting wetland plants 
can help maintain plant diversity, 
but timing is critical to get the best 
palatability and to avoid harming 
nesting birds. Generally, hay from 
wetlands is lower in digestible dry 
matter than upland hay but, in dry 
years, can be a very important addi- 
tion to the hay harvest. 
Nutrient infusion. The produc- 
tivity of some wetlands can be boost- 
ed by adding straw. Microscopic 
organisms grow on the straw and 
form a diverse, abundant base to the 
food web of bait minnows or water 
birds. Too much straw, however, 
may contribute to an algal bloom. 
Nesting structures. Artificial 
nests for waterfowl are used when 
natural sites are limited or where 
predation by mink, skunks, rac- 
coons, and foxes is high. Waterfowl 
use baskets on a pole, round hay 
bales tipped on end, and wood duck 
boxes. Many agencies now prefer 
cement or metal highway culverts 
placed upright and filled with soil. 
Culverts are durable and grow their 
own nesting cover, thus reducing 
some annual maintenance. 
Nesting islands. Properly located 
islands can be ideal nesting places 
because predator effectiveness is 
reduced. Egg hatch in nests on 
islands can be several times higher 
than that in upland nests if predators 
are a problem and upland cover is 
sparse. Islands can be built in an 
existing wetland or planned when 
building a new wetland, but costs are 
high. When you plan such islands, 
we recommend that you follow the 
technical advice of the USFWS. 
Nesting cover. Interspersed 
legumes and certain grasses planted 
in blocks on uplands make dense 
nesting cover for many birds. The 
legumes provide nitrogen for the 
grasses and the plot is self-sufficient 
for several years. Consider seeding 
native grasses; they may live longer, 
provide greater diversity, and have 
other advantages over tame species. 
On the other hand, some mixtures of 
tame grasses can provide good cover. 
Therefore, we recommend you con- 
tact your local USFWS refuge manag- 
er or "Partners for Wildlifen specialist 
before buying your seed. SCS and 
state wildlife biologists also can pro- 
vide good suggestions. 
Silviculture. Management that 
maintains a mosaic of young, 
mature, and old trees is better for 
wildlife and wetlands and usually 
enhances other wetland attributes, 
such as erosion control. 
Some municipal and industrial 
developments or highway construc- 
tion may cause the unavoidable loss 
of wetlands. Since it is difficult to 
replace what nature has created, 
project planners should first try to 
avoid adverse impacts. 
Mitigation. If adverse impacts of 
projects can't be avoided, reduced, or 
offset, then mitigation is a possibility. 
New or restored wetlands can be 
used for mitigation, and are required 
by some state and federal agencies. 
Mitigation at or near the project site 
is preferred, and replacement habitat 
should be of the same quality and 
equal or greater in acreage than that 
eliminated. Restoring previously 
degraded wetlands is usually more 
successful and less costly than trying 
to recreate what was lost. 
Highways and 
wetlands 
T he FHWA encourages states to examine highway rights-of-way, borrow and 
disposal areas, and excess land 
parcels for the possibility of joint 
development projects. The design 
of modem highways allows for the 
creation of wetland habitats near 
the road, either inside or outside of 
the right-of-way. The aeated wet- 
lands blend with the environment 
and reduce highway mowing and 
other management costs. 
Six wetland creation or enhancement 
opportunities are most commonly 
used on highway projects, and all 
have been used for mitigation: 
Borrow pits. These wetlands 
may provide the greatest variety of 
wildlife benefits and are also used 
for livestock watering. For exam- 
ple, surveys in the Dakotas found 
pits are used by white-tailed deer, 
raccoons, muskrats, waterfowl, rep- 
tiles, amphibians, and shorebirds. 
Fishery biologists use borrow pits 
for rearing yellow perch, walleye, 
and largemouth bass and for 
Direct wetland loss from road construction 
research. Deeper borrow pits pro- 
vide recreational fishing and boat- 
ing, like the ones along U.S. 1-80 
and the Platte River in Nebraska. 
Borrow-pit wetlands vary from rec- 
tangular ones with steep sides to 
oval or round ones with tapered 
sides. Gently sloped sides com- 
bined with planting are usually 
preferred. During the construction 
of U.S. 1-29 in North Dakota, sever- 
al borrow pits were designed for 
wildlife. The bottom contour of 
each was tapered so that the shal- 
low end simulated a temporary 
basin, the middle a seasonal basin, 
and the deep end a semipermanent 
basin with open water. They were 
readily colonized with aquatic 
invertebrates and hydrophytes and 
subsequently were well used by 
ducks and other water birds. 
Ditch blocks. These wetlands are 
simply a shallow water area 
impounded by a small earthen dam 
or berm across a ditch bottom. 
They are constructed for temporary 
water storage to reduce peak runoff 
but are also beneficial for wildlife. 
Drainage ditches and cross 
drains. Wetlands can be aeated, 
preserved, or enhanced through 
designed elevation controls and 
careful installation of culverts. By 
raising culvert inlet elevations or 
lowering ditch bottoms, runoff can 
be held in flat-bottomed drainage 
ditches to create wetland conditions. 
Expansion wetlands. When fil 
is used in road widening, causing a 
wetland to shrink, then another 
wetland may be expanded to miti- 
gate the loss. 
Banked wetlands. These wet- 
lands are restored or created in antic- 
ipation of loss of other wetlands in 
future highway construction. Several 
state highway departments in the 
Northern Great Plains have entered 
into mitigation banking agreements 
with federal and state agencies. 
Ditch management. The value 
of wetlands along highways can be 
enhanced for wildlife, particularly 
upland nesting ducks, songbirds, 
pheasants, and shorebirds, if the 
adjacent rights-of-way are left 
unmowed or unhayed until after 
July 15. Mowing of wetland plants 
such as cattails and bulrush 
destroys important summer and 
winter cover unless done properly. 
Moreover, pesticides in runoff from 
adjunct croplands or from spray 
drift can adversely affect water 
Ditch block to slow water drainage 
quality and the wildlife that use the 
water. 
Cost-sharing 
opportunities 
M ost landowners apprea- ate wildlife and are will- ing to improve and man- 
age their wetlands. But often they 
cannot bear all the costs of achieving 
public values. Agencies can make 
agreements that help defray the costs 
of constructing wetland projects or 
setting land aside. These days, the 
landowner is only a phone call away 
from people who know about the 
business of managing, restoring, and 
creating wetlands and who are also 
concerned about the economic d- 
ties of managing a farm or ranch. 
These professionals know about pro- 
grams like 'Â¥Partner for Wildlife." 
The landowner may be compensated 
for easements, particularly perpetual 
ones, and habitat improvements like 
applying certain grazing or haying 
systems. Adding water-control stmc- 
tures, plugging drains, and adding 
nest structures can be cost-shared. 
Other programs for wetlands con- 
servation are: 
Wetlands and Conservation 
Reserve Programs (SCS) 
Conservation Easements (FmHA) 
Agriculture Conservation Program 
(ASCS) 
Wetland Grants Program (EPA) 
Forestry Incentive Program (ASCS) 
Water Bank Program (ASCS) 
Wing Beats Over The Prairie (BIN 
Small Wetlands Acquisitions 
Program (USwS) 
Great Plains Conservation Program 
(SCS) 
Wetland Habitat Extension Program (Usws) 
Wildlife and Stock Dam Program 
(SCS) 
Borrow pond along Interstate 29 in North Dakota 
ere is plenty of help and 
information available if you 
want to know more or have T
plans for your wetland. 
National Wetland Inventory maps. 
Call 1-800-USA-MAPS. There is a 
charge of about $3.50 per map. 
Be prepared to give the township, 
range, and section or the specific 
name of the U.S. Geological Sur- 
vey quadrangle map. National 
Wetland Inventory personnel iden- 
tify wetlands on aerial photo- 
graphs and prepare maps 
Public tour of reclaimed wetland in Minnesota 
(1 :24,OOO scale) that are superim- 
posed on U.S. Geological Survey 
maps. 
SCS and ASCS maps, wetland 
protection requirements, and 
opportunities under the Farm Act, 
as amended. 
Visit your local SCS District 
Office. The office also has maps 
of hydric soils, can help you with 
hydrology questions, and has 
manuals on how to do wetland 
restoration and creation projects. 
The Agricultural Stabilization and 
Conservation Service district 
office has aerial photos of wet- 
lands in different years and at dif- 
ferent precipitation levels. 
*U.S. Army Corps of Engineers Reg- 
ulatory Program, general permits, 
and wetlands regulated by the 
Clean Water Act. 
Contact offices in: 
Bismarck, N.D., (701) 255-0015; 
Pierre, S.D., (605) 224-9371; 
Cheyenne, Wyo., (307) 772-2300; 
Keamey, Neb., (308) 234-1403; 
Helena, Mont., (406) 444-6670; 
or Littleton, Colo., (303) 979- 
4120; or their district offices in 
Kansas City, Mo., (816) 426-3645 
or Omaha, Neb. (402) 221-4939. 
Technical assistance on rnitiga- 
tion needs, wetland wildlife values, 
the Cowardin classification system, 
use of NWI maps, and mitigation 
banking. 
Call U.S. Fish and Wildlife Service 
offices in Bismarck, N.D., (701) 
250-4481; Piem, S.D., (605) 
224-8693; Grand Island, Neb., 
(308) 382-6468; Golden, Colo., 
(303) 231-5280; Cheyenne, Wyo., 
(307) 772-2374; Helena, Mont., 
(406) 449-5225; or Manhattan, 
Kan., (913) 539-3474. 
Wetland creation in Montana 
Partners for Wildlife Program, 
technical advice on wetland man- 
agement, and information on cost 
sharing on wetland projects. 
Call U.S. Fish and Wildlife Service 
offices in Bismarck, N.D., (701) 
250-4403; Brookings, S.D., (605) 
697-2500; Cheyenne, Wyo., (307) 
772-2374; Grand Island, Neb., 
(308) 382-6468; Flint Hills 
National Wildlife Refuge, Kan., 
(316) 392-5553; Benton Lake 
National Wildlife Refuge, Mont., 
(406) 761-5450; or Golden, Colo., 
(303) 231-5280. Your local 
wildlife biologist from your state 
fish and wildlife agency is also a 
very good source of such informa- 
tion. 
Cowardin system booklet titled 
Classification of wetlands and deep- 
water habitats of the United States. 
Call the National Wetland Inven- 
tory staff of the USFWS regional 
office in Denver at (303) 236- 
2985. 
Lists of plants in wetlands. 
Call National Technical Informa- 
tion Service at (703) 487-4650. 
Ask for the plant list of the North- 
em Plains (North Dakota, South 
Dakota, and eastern Montana and 
Wyoming) listed under stock 
number PB-128714/AS or the 
plant list of the Central Plains 
(Nebraska, Kansas, and eastern 
Colorado), stock number PB- 
169924/AS. 
Free fact sheets on wetlands and 
permit requirements. 
Call U.S. Environmental Protec- 
tion Agency Wetland Hotline at 1- 
800-832-7828. Fact sheet topics 
include Clean Water Act Section 
404(0 exemptions and nation- 
wide general permits, the federal 
manual for identifying and delin- 
eating jurisdictional wetlands, 
Section 404 dredge and fill per- 
mits, and the Swampbuster provi- 
sions of the 1991 Farm Bill. 
Recreational fishing, another wetland value 
downer is only a phone call away from people who know 
aging, restoring, and creating wetlands and who are 
conomic realities of managing a farm or ranch. " 
